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Abstract 
The aim of this paper is to identify patterns on vocational specificity in 17 EU countries with respect to their higher education 
systems. We merged two databases that evaluate the labour market entry of  ISCED5 graduates, 4-5 years after their graduation: 
REFLEX and HEGESCO and we employ multiple correspondence analysis on 4 variables: country, the degree of vocational 
orientation of the study programme, internship participation and employers awareness on the content of the programme. Our 
results emphasize three typologies: countries with very high vocationally oriented educational programmes (e.g. Norway), 
countries with very low  vocationally oriented educational programmes (e.g. UK) and countries where vocational orientation of 
the educational programmes is medium (e.g. Germany). 
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1. Introduction 
Vocational orientation is one of the most important dimensions distinguishing between educational systems. It 
refers to the extent to which an educational system provides vocational specific skills for its school leavers. The 
vocational specificity of the educational systems represents an important theme for researchers interested in 
economics of education and relation of education with the labour market.  
Cross-country studies on education have witnessed an important development in the past years. In order to 
explain differences in labour market outcomes of school leavers, researchers emphasized the role of the vocational 
specificity of the educational systems. Studies showed that a strong vocational orientation of the educational system 
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is associated with lower youth unemployment and with smother school-to-work transition (Bol and Van der 
Werfhorst, 2011).   
2. Research Methodology 
While the educational systems equip students with both general and vocational skills, the predominance of one of 
them varies greatly between countries. Some educational systems provide school leavers with more specific skills, 
while other with more general skills.  
Our paper aims to explore cross-country differences with respect to the vocational specificity of their educational 
systems and to establish some common patterns at national level. Our results are important for researchers interested 
to study the variation in the performance of the educational systems. Also, our paper seeks to identify alternative 
measures for assessing the vocational specificity of the educational systems, based on micro data.  
For this, we perform a multiple correspondence analysis on a merged database that contains information 
regarding the labour market insertion process of ISCED 5 graduates, from 17 EU countries. We aim to classify the 
countries in three groups: (A) countries with highly vocationally oriented educational programmes, (B) countries 
with very low vocationally oriented educational programmes and (C) countries where vocational orientation of the 
educational programmes is medium. 
Correspondence analysis (CA) is an exploratory multivariate technique, suitable for categorical variables and is 
used for visualizing contingency tables, trends across panel data or generating optimal scales for categorical 
variables (Greenacre, 2002). It was developed in the early ‘70s, by Benzecri (1973) as a multidimensional scaling 
procedure that generates figures out of matrices without involving a statistical model (Jan de Leeuw, 1988). It is 
used extensity in biomedical research, text mining, poverty studies and psychology.  
Multiple correspondence analysis (MCA) is the extension of the CA, analysing several categorical variables 
simultaneously. It is the equivalent of principal component analysis (PCA) for the continuous variables. In the same 
manner, a Burt matrix is constructed as an indicator matrix of individuals (rows) and variables (columns).  On this 
matrix, the associations between variables are expressed as chi-square distances, which are represented graphically 
on 2D or 3D maps. The 2D map or biplot, has on axes the first and the second dimension and on it are represented 
the variables. The geometrical distances are calculated such as to uncover oppositions in data. 
2.1. Data 
We merged the data from two databases that were designed to evaluate the labour market entry of ISCED 5 
graduates, 4-5 years after their graduation: REFLEX (Research into Employment and Professional Flexibility) and 
HEGESCO (Higher Education as a Generator of Strategic Competences). Both of them have a similar survey 
methodology and were designed to investigate what are the key competencies that facilitate the school-to-work 
transition of higher education graduates and which are the higher education institutions that perform the best on this 
matter.   
The merged database contains information regarding the higher education institution and programme graduated 
(e.g. field of education, duration of the study programme, experience acquired during the study programme), first 
job (e.g. occupation, type of contract, monthly and hourly wage) and current job for ISCED 5 graduates from 17 EU 
countries. 
For this study we focus on four variables: country (V4), the degree of vocational orientation of the study 
programme (V1), internship participation (V2) and employer’s awareness on the content of the programme (V3).  
The last three variables are measured on a five-level Likert scale, from 1 – not at all to 5 – to a very high extent. 
Table 1 presents the absolute frequency of the investigated variables (V1, V2 and V3), by country. 
 
Table 1. Absolute frequency of the investigated variables, by country 
 
 1 – Not at all 2 3 4 5 – To a very high extent Total 
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Italy       
V1 627 775 756 591 332 3081 
V2 1541 630 379 254 222 3026 
V3 602 725 783 600 296 3006 
Spain       
V1 456 1356 1140 735 176 3863 
V2 1397 961 679 513 346 3896 
V3 236 633 1397 1226 285 3777 
France       
V1 621 346 305 257 143 100 
V2 450 317 309 342 220 1638 
V3 408 384 351 295 176 1614 
Austria       
V1 297 570 498 319 124 1808 
V2 451 437 354 348 214 1804 
V3 238 462 477 458 169 1804 
Germany       
V1 252 507 498 319 109 1692 
V2 173 296 438 520 263 1690 
V3 174 454 510 431 110 1697 
Netherlands       
V1 164 554 764 1345 580 3407 
V2 287 327 777 1316 705 3412 
V3 262 804 955 1089 293 3403 
United Kingdom       
V1 433 384 300 243 178 1538 
V2 945 148 111 153 186 1543 
V3 320 354 388 303 142 1507 
Finland       
V1 104 390 590 1023 555 2662 
V2 420 450 618 779 400 2667 
V3 191 719 666 790 302 2668 
Norway       
V1 111 302 456 635 664 2168 
V2 729 255 408 528 254 2174 
V3 81 234 498 727 634 2174 
Czech Republic       
V1 187 1014 1960 2330 1204 6695 
V2 2056 2001 1412 806 436 6711 
V3 486 1749 1435 1789 1199 6658 
Portugal       
V1 27 97 213 231 68 636 
V2 200 93 74 138 128 633 
V3 64 137 222 157 57 637 
Belgium       
V1 181 352 338 312 97 1280 
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V2 503 267 226 218 74 1288 
V3 102 306 331 425 111 1275 
Estonia       
V1 208 333 180 140 56 917 
V2 193 245 231 189 82 940 
V3 187 214 252 159 76 888 
Slovenia       
V1 307 616 865 713 409 2910 
V2 769 711 616 502 305 2903 
V3 514 673 704 647 342 2880 
Lithuania       
V1 102 195 255 272 163 987 
V2 712 154 62 34 24 986 
V3 135 217 257 223 147 979 
Poland       
V1 69 204 369 377 176 1196 
V2 226 238 274 254 202 1194 
V3 209 249 269 331 136 1194 
Hungary       
V1 23 116 348 576 393 1459 
V2 146 248 288 391 393 1466 
V3 171 281 376 409 220 1457 
 
3. Results 
Based on the data presented in Table 1, we performed the multiple correspondence analysis on the considered 
variables. The calculations were performed on a total number of 37 128 ISCED 5 graduates, while the total inertia 
over 14 dimensions was 0.1305. In Table 2 we present the principal inertia as absolute value and percentage, for the 
first five dimensions. The first two dimensions that are the axes for the map presented in Figure 1, explain a high 
percentage of the information included in the data (71.41%).  
Based on this graphical representation we can distingue clearly three typologies of the higher education systems 
in the EU countries: (A) countries with highly vocationally oriented educational programmes (Hungary and 
Norway), (B) countries with very low vocationally oriented educational programmes (France, UK, Italy and 
Lithuania) and (C) countries where vocational orientation of the educational programmes is medium (the rest of 
them).  
Most of the countries, around 65% of them fall into the last category where the vocational orientation of the 
higher educational programmers is more or less developed; depending on what field of study they graduated from. 
Even in this broad group of countries we can distinguish further patterns. On one hand there are countries such as 
Estonia, Austria and Belgium that score 2 at the degree of vocational orientation of the study programme (V1) and 
employers awareness on the content of the program (V3) and on the other hand countries such as Netherlands, Poland, Portugal 
and Czech Republic that score 4 at all the considered variables. Also we notice an anticlockwise U pattern in the way the 
variables arrange around on the map.  
 
Table 2. Percentage of inertia for the first 5 dimensions in MCA 
 
 Dim 1 Dim 2 Dim 3 Dim 4 Dim 5 
Principal inertia 0.0731 0.0201 0.0073 0.0028 0.0017 
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Percentage (%) 56.04 15.36 5.57 2.14 1.28 
Cumulated percentage (%) 56.04 71.41 76.98 79.12 80.40 
 
 
Figure 1. Two-dimensional multiple correspondence analyses plot between country,  the degree of vocational orientation of the study programme, 
internship participation and employers awareness on the content of the programme 
 
4. Conclusions 
 
By employing multiple correspondence analysis, our results show clearly the existence of three distinguish 
patterns among the investigated EU countries: (A) countries with highly vocationally oriented educational 
programmes (e.g. Norway), (B) countries with very low vocationally oriented educational programmes (e.g. France) 
and (C) countries where vocational orientation of the educational programmes is medium (e.g. Poland). These 
results are in line with previous studies on the vocational specificity of the education systems from different 
countries. A deep understanding of the linkage between the formal educational systems and the labour markets is 
essential for a good understanding of the school-to-work transition process of the higher education graduates.  
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